Metal interactions with beef heart mitochondrial ATPase.
Atomic absorption and electron paramagnetic resonance spectroscopy were used to study the metal binding sites of beef heart mitochondrial ATPase (F1). Quantitative and qualitative properties of these sites are described. Two different separation techniques were able to distinguish two very tight sites from one tight (easily exchangeable) metal binding site on F1. Of these sites, two are specific for magnesium while one can be substituted with Mn2+, Co2+, or Zn2+. When MgAMP-PNP was incubated with F1, a fourth metal was bound to the enzyme. The carboxyl group modified by dicyclohexylcarbodiimide is shown not to be involved in binding of any of the tightly bound metals. Qualitative properties of the metal binding sites using the Mn2+-enzyme complex as a probe were ascertained using EPR at pH 6.8 and 8.0. CrATP and Mn2+ appear to bind to different metal sites on F1. The possible role of the metals in regulation of catalysis, and their relation to nucleotide binding is discussed.